Lung volume reduction surgery in canine model of predominantly upper lobe emphysema: advantages of new surgical system.
Lung volume reduction surgery has been shown to be an effective treatment for selected patients with advanced emphysema. Nevertheless, prolonged air leaks are a significant complication that limits the utility of this procedure. This study evaluated the safety and effectiveness of a novel surgical system designed to minimize this complication. In 14 dogs, severe upper lobe emphysema was produced by repeated bronchial instillations of papain administered over an approximate 6-month interval. Pulmonary function testing that included lung volumes and flows was performed at baseline, after emphysema, and at 1 month and 6 months after resection in the surgical group, while at comparable intervals in the nonsurgical group. Seven animals were randomly assigned to a surgical group to test a vacuum-assisted surgical system (VALR Surgical System; Spiration; Redmond, WA) that deploys a compression silicone sleeve over portions of the diseased tissue. The other seven dogs comprised the nonsurgical group. In both groups, emphysema increased total lung capacity (TLC) approximately 125% as compared to baseline. In the surgical group, no air leaks were observed after resection, and TLC significantly decreased at the 1-month and 6-month periods as compared with postemphysema measurements. At necropsy, histologic examination revealed fibrosis of the compressed lung contained within the sleeve and fibrotic encapsulation of the device. Two animals had evidence of localized infection. We successfully created a model of predominantly upper lobe emphysema. The vacuum-assisted surgical system provided safe and effective lung reduction without air leak complications and with sustained improvement in pulmonary function over 6 months.